MEC 3105: DYNAMIC SYSTEMS ENGINEERING
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Course Description

This course introduces systems thinking, analysis and design. It covers modeling of dynamic systems, their analysis by analytical and numerical methods as well as their simulation by use of digital computers.

Course Objectives

At the end of this course, a student should be able to:

· Explain the role of modeling in dynamic systems analysis and design (mechanical and electrical)

· Model various forms of engineering systems

· Use Laplace Transform techniques to analyze the behavior of dynamic systems.

· Use computer software such as MATLAB or Scilab for engineering systems analysis and design.

Course Content

Introduction to Dynamic Systems: Definition of dynamic system
(4 Hours)

· Modelling

· Types of models

(14 Hours)

· Modelling procedure

Input/output Modeling of Physical Systems

· Mechanical Systems

· Electrical Systems

· Electro-mechanical Systems

· Fluid Systems

· Thermal Systems

(6 Hours) (12 Hours)

· Mixed Systems

State Space Modeling of systems

Determination of System Behavior

· Time domain

(4 Hours)

· Plotting

Applications

· Mechanical vibrations

· Shock absorbers

Characterization of System Behaviour

· Time constant

· Rise time

· Natural frequencies

(45 Hours)

· Damping ratio

Practicals and hands-on use of software

• Use of Scilab orMatlab in the analysis of dynamic systems

Mode of Delivery

The course will be taught by using lectures and tutorials

Assessment

Course work (assignments, practicals and tests) and final examination and their

relative contributions to final grade are shown as follows:

Requirement
Percentage contribution

Course work
40%

Final examination
60%

Total
100%
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